Electronic Version 
Stylesheet Version vl.1.1 

Description 

POSITION ADJUSTMENT MECHANISM 
AND METHOD THEREOF 

Background of Invention 
[0001] 1. Field of the Invention 

[0002] The invention relates to a position adjustment mechanism 
and a method thereof, and more particularly, to a mecha- 
nism and method for adjusting the position of a mounting 
plate relative to the tray of an optical disk drive. 

[0003] 2. Description of the Prior Art 

[0004] In recent years, personal computers have changed from 
calculation oriented to multimedia oriented. Therefore 
storage devices for storing a big amount of video infor- 
mation are improved continuously.An optical disk drive 
that can read and write information to optical disk has be- 
come a mainstream product in the market. A pickup head 
of the optical disk drive emits laser beams with specific 
wavelengths and power to read information stored in the 



optical disk or write information into the optical disk. In 
specification, the main products of optical disk are com- 
pact disks (CD) and digital versatile disks (DVD). The opti- 
cal disks also can be divided into read-only optical disks, 
write-once optical disks, and rewritable optical disks in 
application. The optical disk drives can also be divided 
into video disk players and CD burners. 

[0005] Fig.l is a schematic diagram of a main body lOof an opti- 
cal disk drive according to the prior art. The main body 10 
comprises a mounting platel2, a spindle motor 14 posi- 
tioned on the mounting plate 12 for providing a motive 
power to rotate an optical disk put on the spindle motor 
14, a main guide barl6 and a sub guide bar 18 positioned 
in opposite side on the mounting plate 12, and a pickup 
head 20 connected to the main guide bar 16 and the sub 
guide bar 18 by a sliding way along the direction of the 
main guide bar 16 and the sub guide bar 18 to read or 
write information to the optical disk. Following is the de- 
scription of the operation method of the optical disk drive 
by explaining the theory of reading information manner. 

[0006] When the optical disk drive is going to read information of 
a specific track on the optical disk, the pickup head 20 
will slide along the direction of the main guide bar 16 and 



the sub guide bar 18 to a corresponding position and emit 
laser beams having a wavelength, with the spindle motor 
14 rotating, to read the information from the specific 
track. However, an inaccuracy may occur during fabricat- 
ing the optical disk drive, so that the two ends of the main 
guide bar 16 and the sub guide bar 18 will have different 
heights. As a result, the distance between the pickup head 
20 and the surface of the optical disk will be indefinite 
when the pickup head 20 slides along the main guide bar 
16 and the sub guide bar 18. The indefinite distance re- 
sults in that the emission power of the pickup head 20 is 
hardly controlled, even in errors or failures of reading in- 
formation. 

[0007] Referring to Fig. 2 and 3, Fig. 2 is a schematic diagram of a 
reverse side of the main body 10 shown in Fig.l, wherein 
an optical disk is positioned on the spindle motor 14, and 
Fig. 3 is a section view of the main body 10 shown in Fig. 2. 
In Fig. 3, assuming that the two ends of the main guide 
bar 16 and the sub guide bar 18 have different heights, 
there is an angleO^ between the sliding direction of the 
pickup head 20 (the dual-arrow 26) and the horizontal 
surface of the optical disk. As shown in Fig. 3, the distance 
between the pickup head 20 and the surface of the optical 



disk as the pickup liead 20 slides to a position close to 
tlie spindle motor 14 is different from the distance as the 
pickup head 20 slides to a position far away from the 
spindle motor 14. 

[0008] In the prior art, to solve the problem resulting from the 
indefinite distance between the pickup head 20 and the 
optical disk, a plurality of height adjusting mechanisms 
are installed on the ends of the main guide bar 16 and the 
sub guide bar 18, such as three tuning screws 22 in Fig.l. 
After the main body 10 of the optical disk drive is assem- 
bled, those tuning screws 22 will be adjusted individually 
according to the different heights of the main guide bar 
16 and the sub guide bar 18 to insure that the directions 
of both of the main guide bar 16 and the sub guide bar 18 
are parallel with the surface of the optical disk so as to 
prevent the problem of the indefinite distance between 
the optical disk surface and the pickup head 20. 

[0009] However, the inaccuracy occurred during the fabrication 
and assembling process of the optical disk drive not only 
results in the angle 6^ between the sliding direction of the 
pickup head 20 and the surface of the optical disk, but 
also results in other problems when the main body 10 is 
further assembled to a tray of the optical disk drive. 



Please refer to Fig. 4. Fig. 4 is a scliematic diagram of the 
tray 28 of the optical disk drive.The main body 10 is as- 
sembled onto the tray 28. The assembling method is to 
install a plurality of screws through the dampers 24 (such 
as rubber pads) and corresponding through holes, to 
thread nuts onto the screws, and to thread the screws into 
the corresponding bores 30 on the tray 28 so as to fasten 
the mounting plate 12 to the tray 28, as shown in Fig. 5, 
which is a schematic diagram of the assembled main body 
10 and the tray 28. 
[0010] Please refer to Fig. 6 and 7. Fig. 6 is a schematic diagram in 
a reverse side of the main body 10 and the tray 28 shown 
in Fig. 5 wherein the optical disk is positioned on the spin- 
dle motor 14. Fig. 7 is a section view of the main body 10 
and the tray 28 shown in Fig. 6. Another problem resulting 
from the inaccuracy of the assembling process is that an 
error angle between the main body 10 (including the 
mounting plate 12 and the spindle motor 14) and the tray 
28 occurs. It results in an angleO^between the surface of 
the optical disk located on the spindle motor 14 and the 
tray 28, which causes the outer portion of the optical disk 
to collide with the tray 28 when the optical disk rotates. 
The above-mentioned problem is especially serious in 



thin-type optical disl< drives of common notebool< com- 
puters because the space in a thin-type optical disk drive 

is especially small. 
Summary of Invention 

[0011] It is therefore a primary objective of the claimed invention 
to provide a position adjustment method for adjusting the 
position of a mounting plate relative to the tray of an op- 
tical disk drive to solve the above-mentioned problem. 

[0012] According to the claimed invention, a position adjustment 
method is disclosed for adjusting the position of a 
mounting plate relative tothe tray of an optical disk drive 
to prevent an optical disk mounted on the mounting plate 
from colliding with the tray. The method comprises the 
following steps: forming a plurality of bores on the tray, 
forming a plurality of through holes on the mounting 
plate corresponding to the bores, installing a plurality of 
screws into the through holes, threading a plurality of 
nuts onto the screws so as to fasten the screws to the 
mounting plate, threading the screws into the corre- 
sponding bores so as to fasten the mounting plate to the 
tray, and adjusting a depth of each of the screws in the 
bore so as to adjust the position of the mounting plate 
relative to the tray. 



[0013] According to the claimed invention, a position adjustment 
meclianism is furtlier disclosed for adjusting the position 
of a mounting plate with a plurality of through holes rela- 
tive to a tray of an optical disk drive to prevent an optical 
disk mounted on the mounting plate from colliding with 
the tray. The position adjustment mechanism comprises a 
plurality of bases installed on the tray corresponding to 
the through holes on the mounting plate, a plurality of 
screws threaded into the bases through the corresponding 
through holes to fasten the mounting plate to the tray, 
and a plurality of nuts threaded onto the screws to fasten 
the screws to the mounting plate. 

[0014] It is an advantage of the claimed invention that the posi- 
tion adjustment mechanism and method thereof introduce 
a theory to adjust the depth of each of the screws in the 
bore (base) of the tray individually to correct the position 
of the mounting plate relative to the tray,so that the opti- 
cal disk mounted on the mounting plate will not collide 
with the tray. 

[0015] These and other objectives of the present invention will no 
doubt become obvious to those of ordinary skill in the art 
after reading the following detailed description of the pre- 
ferred embodiment that is illustrated in the various fig- 



ures and drawings. 
Brief Description of Drawings 



[0016] Fig.l is a schematic diagram of a main body of an optical 

disl< drive according to tlie prior art. 
[0017] Fig. 2 is a scliematic diagram of a reverse side of the main 

body shown in Fig.l. 
[0018] Fig. 3 is a section view of the main body shown in Fig. 2. 

[0019] Fig. 4 is a schematic diagram of a tray of the optical disk 
drive. 

[0020] Fig. 5 is a schematic diagram of the assembled main body 

and the tray shown in Fig. 4. 
[0021] Fig. 6 is a schematic diagram in a reverse side of the main 

body and the tray shown in Fig. 5. 
[0022] Fig. 7 is a section view of the main body and the tray 

shown in Fig. 6. 
[0023] Fig. 8 is a screw and a nut of the position adjustment 

mechanism according to the present invention. 
[0024] Fig. 9 is a schematic diagram of a preferable embodiment 

of the position adjustment mechanism according to the 

present invention. 
[0025] Fig. 10 is a schematic diagram of a copper hollow cylinder 

with screw threads on an inside wall of the cylinder ac- 



cording to the present invention. 

[0026] Fig. 11 is a flow chart of the position adjustment method 
according to the present invention by using a position ad- 
justment mechanism shown in Fig. 8. 

[0027] Fig. 12 is a schematic diagram of a portion of a main body 
of an optical disk drive using the dampers and corre- 
sponding through bores shown in Fig. 2 according to the 
present invention. 

[0028] Fig. 13 is a schematic diagram of a damper according to 
the present invention. 

[0029] Fig. 14 is a schematic diagram of the position adjustment 
mechanism of the main body of the optical disk drive 
shown in Fig. 12 according to the present invention. 

[0030] Fig. 15 is a flow chart of the position adjustment method 

using the position adjustment mechanism shown in 

Fig. 14. 
Detailed Description 

[0031] Please refer to Fig. 8. Fig. 8 is a screw 36 and a nut 38 of 
the position adjustment mechanism according to the 
present invention. The screw 36 comprises a shaft 84, a 
smooth portion 94, and a head 86. The shaft 84 is a 
threaded cylinder, and the shaft 84 has a diameter d 
foraccepting the nuts 38. The smooth portion 94 is a 



cylinder without screw tlireads and located between the 

shaft 84 and the head 86. The smooth portion 94 has a 

length of a predetermined clearance shown in Fig. 8, and 

the smooth portion 94 has a diameter d^, which is greater 

than the diameter d . Therefore the nut 38 can only be 

1 ^ 

threaded onto the shaft 84 of the screw 36 until it reach 
the interface of the shaft 84 and the smooth portion 94. 
As shown in Fig. 8, a predetermined clearance between the 
nut 38 and the head 86 occurs. 
[0032] Please refer to Fig. 9. Fig. 9 is a schematic diagram of a 

preferable embodiment of the position adjustment mech- 
anism according to the present invention. The position 
adjustment mechanism comprises three sets of the ad- 
justment movements shown in Fig. 9. Each of the adjust- 
ment movements includes a base 32 on the tray 28 to 
provide a functionality of a bore for accepting the screw 
36, a through hole 34 formed in the mounting plate 12 
corresponding to the base 32, a screw 36 threaded into 
the base 32 through the through hole 34 to fasten the 
mounting plate 12 to the tray 28, and a nut 38 threaded 
onto the screw 36 to fasten the screw to the mounting 
plate 12. 

[0033] It should be noticed that the base 32 is a copper pillar. 



and the copper pillar can be a cylinder with an indent at 
the center of one face with screw threads on an inside wall 
of the indent, as shown in Fig. 9. Without contradiction to 
the spirit of the present invention, the copper pillar can 
also be a hollow cylinder with screw threads on an inside 
wall of the cylinder, as shown in Fig. 10. Furthermore, if 
need be, the adjustment movements in Fig. 9 can comprise 
two dampers 40 (such as rubber pads mentioned above) 
positioned between the mounting plate 12 and the nut 38, 
the head of the screw 36 and the mounting plate 12 to re- 
duce the effect of shocks to the optical disk drive when 
itreads information. According to the design, the mount- 
ing plate 12 and the two dampers 40 are positioned just 
right in the predetermined clearance of the screw 36. In 
addition, both of the diameters of the head of the screw 
36 and the nut 38 are greater than the diameter of the 
dampers 40 so that the dampers 40 can absorb shocks 
sufficiently. 

[0034] Please refer to Fig. 11, which is a flow chart of the position 
adjustment method according to the present invention by 
using a position adjustment mechanism shown in Fig. 9. 
The method comprises the following steps: 

[0035] Step 50:Start; 



[0036] Step 52:Form a plurality of bores (or the above-mentioned 

bases) 32 in the tray 28; 
[0037] Step 54:Form a plurality of through holes 34 through the 

mounting plate 12 corresponding to the bores 32 in the 

tray 28; 

[0038] Step 56:lnstall a plurality of screws 36 into the through 
holes 34; 

[0039] Step 58:Thread a plurality of nuts 38 onto the screws 36 

to fasten the screws 36 to the mounting plate 12; 
[0040] Step 60:Thread the screws 36 into the bores 32 to fasten 

the mounting plate 12 to the tray 28; 
[0041] Step 62:Adjust the depth of each of the screws 36 in the 

bore 32 individually so as to adjust the position of the 

mounting plate 12 relative to tray 28; 
[0042] step64:End. 

[0043] The above steps of the position adjustment method can 
effectively adjust the position of the mounting plate 12 
relative to tray 28 so that the surface of the optical disk 
mounted on the mounting plate 12 is parallel with the 
surface of the tray 28 to prevent an optical disk on the 
mounting plate 12 from colliding with the tray 28. It 
should be noted that the locations of the bases 32 on the 
tray 28 and the locations of the through bores 34 on the 



mounting plate 12 are based on that the adjustment func- 
tion can be reached. Therefore at least three sets of the 
adjustment movements shown in Fig. 8 are needed to be 
set on three points not located in a line on the mounting 
plate 12 and the tray 28 to define a surface. Furthermore, 
the bases 32 may be copper pillars with a threaded indent 
at center (as shown in Fig. 8) or hollow cylinders with 
screw threads on inside walls (as shown in Fig. 9). The step 
52 further comprises installing the copper pillar into the 
tray 28. 

[0044] In addition, steps 55 and 66 may be performed before 
steps 56 and 58 respectively. Step 55 is to install the 
dampers 40 onto the smooth portion of the screw 36, and 
step 66 is to install the dampers 40 between the mount- 
ing plate 12 and the nuts 38 for reducing the effect of 
shocks, as shown in Fig. 11. 

[0045] In a second preferable embodiment of the present inven- 
tion, the dampers 24 and corresponding through bores in 
Fig. 11 and the bores 30 shown in Fig. 4 of the prior art 
may be adopted to carry out the position adjustment 
mechanism and method according to the present inven- 
tion. It means that the through holes corresponding to the 
dampers 24 are taken as the through holes 34, and the 



bores 30 serve as the bores 32 of the present invention. 
Then the screws 36 and the nuts 38 are installed into the 
prior-art through holes and the bores 30 to complete the 
position adjustment mechanism according to the present 
invention. In addition, the dampers 24 can be taken as the 
dampers 40 of the present invention. 
[0046] Please refer to Fig. 12. Fig. 12 is a schematic diagram of a 
portion of a main body of an optical disk drive using the 
dampers 24 and corresponding through bores shown in 
Fig. 2 according to the present invention. The main body 
of the optical disk drive comprises a mounting plate 70 
having at least a notched base plate 72 with a through 
bore; a tray 80 (not shown in Fig. 12) the same as the tray 
28 in Fig. 4 and further comprising a base 82 having a 
structure of base 32, such as the copper pillar in Fig. 9 or 
10, for providing the functionality of bores 30 so as to ac- 
cept a screw; at least a damper 74 installed on the 
notched base plate 72; and at least a screw 36 (not shown 
in Fig. 12) combining with the damper 74, wherein a por- 
tion of the screw 36 is threaded into the base 82, and the 
damper 74 elastically connects the mounting plate 70 with 
the screw 36. 

[0047] Please refer to Fig. 13. Fig. 13 is a schematic diagram of 



the damper 74. The damper 74 is cylindrical and com- 
prises an upper large diameter portion 88 and a lower 
large diameter portion 90, wherein a space 92 between 
the upper and lower large diameter portions 88 and 90 
has a smaller diameter. The damper 74 and the mounting 
plate 70 are combined on the space 92. The damper 74 
also comprises a center hole for accepting a screw. The 
position adjustment mechanism further comprises a nut 
38 shown in Fig. 14. The screw 36 comprises a shaft 84, 
asmooth portion 94, and a head 86. And the nut 38 of 
Fig. 14 is as same as the nut 38 in Fig. 8. The damper 74 is 
installed in the predetermined clearance between the head 
86 and the nut 38. A glue layer can further be applied to 
the threads of the screws 36 to fix the depth of the screw 
36 in the base 82 if needed. 
[0048] Fig. 14 is a schematic diagram of the position adjustment 
mechanism of the main body of the optical disk drive 
shown in Fig. 12 according to the present invention. The 
same as the position adjustment mechanism in Fig. 9, the 
mechanism contains a plurality of adjustment movements. 
The position adjustment mechanism comprises a plurality 
of bases 82 located in different position on the tray 80; a 
plurality of notched base plates 72 formed on the mount- 



ing plate 70 corresponding to the bases 82; a plurality of 
dampers 74 installed on the notched base plate 72; a plu- 
rality of the screws 36 installed through the center holes 
of the dampers 72 on the notched base plate 72 and the 
threaded in the bases 82 so as to fasten the mounting 
plate 70 to the tray 80; and a plurality of nuts 38 threaded 
to the corresponding screws 36 to fasten the screws 36 to 
the mounting plate 70. As shown in Fig. 14, the distance D 
can be adjusted by changing the depth L of the screw 36 
in the base 82. 

[0049] Please refer to Fig. 15. Fig. 15 is a flow chart of the position 
adjustment method using the position adjustment mecha- 
nism shown in Fig. 14 according to the present invention. 
The method comprises the following steps: 

[0050] Step 100:Start; 

[0051] Step 102:lnstall a plurality of bases 82 in the tray 80; 

[0052] Step 104: Install a plurality of notched base plates 72 into 
the mounting plate 70 corresponding to the bases 82 in 
the tray 80 and assemble dampers 74 into the notched 
base plates 72; 

[0053] Step 106: Install the screws 36 through the center holes of 
the dampers 74; 



[0054] Step 108:Thread a plurality of nuts 38 onto the screws 36 

to fasten the screws 36 to the mounting plate 70 and 

connect the screws 36 to the dampers 74; 
[0055] Step 110:Thread the screws 36 into the corresponding 

bases 82 to fasten the mounting plate 70 to the tray 80; 
[0056] Step 112:Adjust the depth of each of the screws 36 in the 

base 82 to adjust the position of the mounting plate 70 

relative to the tray 80; 
[0057] Step 114:End. 

[0058] In contrast to the prior art that uses tuning screws to ad- 
Just the height of the main guide bar and the sub guide 
bar to insure the sliding direction of the main body paral- 
lel with the optical disk surface, the present invention po- 
sition adjustment mechanism and method is to adjust the 
depth of each of the screws in the bore of the tray to ad- 
just the position of the mounting plate relative to the tray, 
so that the optical disk mounted on the mounting plate 
will not collide with the tray. The present invention has an 
especially preferable effect in application to a thin-type 
optical disk drive. 

[0059] Those skilled in the art will readily observe that numerous 
modifications and alterations of the device may be made 
while retaining the teachings of the invention. Accord- 



ingly, the above disclosure should be construed as limited 
only by the metes and bounds of the appended claims. 



